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Abstract

This paper reports on an ex ante economic analysis of basic scientific research that aims to identify the genes that control a form of clonal reproduction called apomixis, with the ultimate aim of transferring the characteristic into commercially important crops. Apomixis offers the opportunity for plant breeders to more readily develop varieties that are specifically adapted to local conditions, using, and thus conserving, greater genetic diversity. In addition, apomixis will allow resource-poor farmers to replant the seed they produce from locally bred hybrid varieties year after year, a strategy not possible with today's commercial hybrid varieties. Rice was chosen as a case study because of its status as one of the world’s most important food crops. The study made use of a 10-region, 9-commodity version of the Global Trade Analysis Project (GTAP) computable general equilibrium (CGE) model. 

Results from the general equilibrium modelling exercise suggest that the aggregate annual welfare gains associated with apomictic rice would be approximately $8 billion, with the bulk of this gain captured by developing countries. China captures 35 percent of this $8 billion gain, South Asia 26 percent, Indonesia and the rest of Southeast Asia 21 percent, and Sub-Saharan Africa 9 percent. The world price of rice declines 7 percent from the baseline. Global demand for rice is very own-price and income inelastic. Consequently, a major effect of greater productivity in the rice sector is to free up resources to devote to the production of other goods and service, including other agricultural commodities. As a result, the world prices of other crops, livestock products and dairy products decline about 0.3 percent.  

The CGE approach allows for estimation of impacts beyond agricultural sectors. In developing Asian countries, the trade balance (net exports) for agricultural goods, processed food, and textiles and apparel increases by $1.2 billion, while the trade balance for manufactures and services declines by $2.1 billion. In the EU (and United States), the trade balance for agricultural goods, processed food, and textiles and apparel declines by over $450 ($260) million, while the trade balance for manufactures and services increases by over $870 ($560) million.  Real wages for unskilled labor increase in South Asia and Indonesia by about 1.3 percent, while in China and the rest of Southeast Asia, they rise by about 0.5 percent.  In Sub-Saharan Africa, real wages increase by 0.26 percent for unskilled labor and 0.47 percent for skilled labor.  
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